The importance of Web services has been recognized and widely accepted by industry and academic research. This paper describes an ongoing research project involving the implementation of eGovernance services on the Semantic Web. In Today's IT world, technology enhanced e-governance system is lacking the concept of resource sharing and operation integration. A citizen has go through related services to satisfy his particular needs, which takes lot of time.
INTRODUCTION TO SEMANTIC WEB
The Semantic web is a vision of new architecture for the World Wide Web, characterized by the association of machine-accessible formal semantics with more traditional web content. The main objective of semantic web is to increase automation in processing, Web-based information and to improve the interoperability of web-based information systems.
The Semantic Web is a Web that includes documents, or portions of documents, describing explicit relationships between things and containing semantic information intended for automated processing by our machines. The Semantic Web provides a common framework that allows data to be shared and reused across application, enterprise, and community boundaries. Though Semantic Web is not very old, a lot of work has been done diversely in its field. The work of semantic web ranges from distributed information systems to artificial intelligence. The need of Semantic Web strongly arises in the area of e-commerce and e-governance. Various tools have been developed over the years for Semantic Web like to improve the process of search, searching of images, building ontologies etc.
SEMANTIC WEB EVOLUTION
To be accurate, the Semantic Web is an extension of today's Web rather than an entirely new one. Championed by the father of the World Wide Web, Tim Berners-Lee.
Figure 1. Semantic Web Evolution
There is enormous data on the web that is neither interrelated nor has a meaning attached to it. There is no common framework that allows data to be shared and reused across application, enterprise, and community boundaries. In order to solve this problem Semantic Web is introduced in late nineties.
The Semantic is a web of data or one can say a global database that exchanges information by putting documents with computer-processable meaning (semantics) on the World Wide Web . It allows a person, or a machine, to start with one database, and then move through an unending set of databases which are connected by being about the same thing.
The evolution of Semantic Web can be traced from the year 2000 onwards. Before that research on information and knowledge management was going on. The following table shows the evolution of web and from there semantic web and its elements. Way back in 1989 different types of Information Systems for different operation systems were used, then the World Wide Web (or www) was introduced along with HTML in 1994.
The goal of the Semantic Web initiative is to create a universal medium for the exchange of data where data can be shared and processed by automated tools as well as by people. The Semantic Web is designed to smoothly interconnect personal information management, enterprise application integration, and the global sharing of commercial, scientific and cultural data. Data here does not mean human documents.
ELEMENTS OF SEMANTIC WEB
Semantic Web has three elements: Knowledge Management, Ontology and Web Services that enhances its properties and these are the pillars of the semantic web. All the elements are inter-related: Ontologies are made for knowledge management and web services. Web Services has all the knowledge data. Also, knowledge management further requires ontology and web services in order to form a semantic web.Following Figure 2 shows semantic web and its elements 
Ontology
Ontology is categorizing things that exist in some domain. Ontologies were developed in artificial intelligence to facilitate knowledge sharing and re-use. Since the early 1990s, ontologies have become a popular research. The reason ontologies are becoming so popular is largely due to what they promise: a shared and common understanding of some domain that can be communicated between people and application systems. The aim of ontology is categorizing knowledge in domain and its development is often a cooperative process involving different people, possibly at different locations topic investigated by several technological research communities.
There are so many definitions of ontology have been proposed.
• An ontology is a specification of a conceptualization-Gruber(1993). • A logical theory accounting for the indented meaning of a formal vocabulary i.e. its ontological commitment to a particular conceptualization of the world.-Gruber(2000).
•
Ontology is made capable to describe metadata in order to built one complete glossary that will clearly define the data found in the WWWWeng & Tsai(2006) For humans, ontologies enable better access to information and promote shared understanding and for Computers they facilitate comprehension of information and more extensive processing.Ontologies state an agreement to use the vocabulary about a certain domain in a coherent and consistent manner. Ontology is a tool for formalizing knowledge and encoding higher-level data models, like, services, procedures, etc. Designing an appropriate and efficient knowledge model facilitates both Public Administrations (PAs) and citizens. The shared description structure of PAs, will make easier the production and management of government information, also the interoperability with other government agencies. In many cases it is found that mainly two ontologies are suggested, one is, the service ontology which is basically a domain specific application ontology in order to achieve an agreement at the semantic level between various parties and the other is domain ontologies for the entire domain. But our belief is that these domain ontologies cannot stand alone; we need also domain independent ontologies. Domain ontologies do not provide any information about any particular service; instead they use the query tokens for simplifying the query semantics. A domain independent source of clues gives us a breadth of coverage for common terms, while a domain specific ontology gives a depth of coverage by providing clues based on application specific terms and relationships. Our proposed SW based conceptual portal is based on three ontologies, domain ontology, domain independent ontology and service ontology.
• Figure 4 shows how the Knowledge Management can add to the Value of any organization like public, private or government.
Web Services
Web Services are Web-accessible programs and devices, the latest generation of distributed computing, that will transform the Web from a collection of information to a distributed device of computation. Web services and the Semantic Web have a symbiotic relationship. The W3C Web Services Architecture Working Group defines a Web service as "a software application identified by an URI, whose interfaces and bindings are capable of being defined, described and discovered as XML artifacts. A web service supports direct interactions with other software agents using XML-based messages exchanged via Internet-based protocols". The Semantic Web infrastructure of ontology services, metadata annotators, reasoning engines and so on will be delivered as Web services. In turn Web services need semantic-driven descriptions for discovery, negotiation and composition. Web Services have entered the research agendas of many research communities and are being proposed as the means for remote interoperable access of components and software systems. In Web services domain, semantics can be classified into the following types illustrated in Figure 1 :
• Functional Semantics • Data Semantics • QoS Semantics and • Execution Semantics These different types of semantics can be used to represent the capabilities, requirements, effects and execution of a Web service. In this section we describe the nature of Web services and the need for different kind of semantics for them.
• Functional Semantics. The power of Web services can be realized only when appropriate services are discovered based on the functional requirements. It has been assumed in several semantic Web service discovery algorithms [9] that the functionality of the services is characterized by their inputs and outputs. Hence these algorithms look for semantic matching between inputs and outputs of the services and the inputs and outputs of the requirements. This kind of semantic matching may not always retrieve an appropriate set of services that satisfy functional requirements. Though semantic matching of inputs and outputs are required, they are not sufficient for discovering relevant services. For example, two services can have the same input/output signature even if they perform entirely different functions. A simple mathematical service that performs addition of two numbers taking the numbers as input and pro-duce the sum as output will have the same semantic signature as that of another ser-vice that performs subtraction of two numbers that are provided as input and gives out their difference value as output. Hence matching the semantics of the service signature may result in high recall and low precision. As a step towards representing the functionality of the service for better discovery and selection, the Web services can be annotated with functional semantics. It can be done by having an ontology called Functional Ontology in which each concept/class represents a well-defined functionality. The intended functionality of each service can be represented as annotations using this ontology.
• Data Semantics. All the Web services take a set of inputs and produce a set of out-puts. These are represented in the signature of the operations in a specification file. However the signature of an operation provides only the syntactic and structural de-tails of the input/output data. These details (like data types, schema of a XML com-plex type) are used for service invocation. To effectively perform discovery of services, semantics of the input/output data has to be taken into account. Hence, if the data involved in Web service operation is annotated using an ontology, then the added data semantics can be used in matching the semantics of the input/output data of the Web service with the semantics of the input/output data of the requirements. Semantic discovery algorithm proposed in [9] uses the semantics of the operational data. • QoS Semantics: After discovering Web services whose semantics match the semantics of the requirements, the next step is to select the most suitable service. Each ser-vice can have different quality aspect and hence service selection involves locating the service that provides the best quality criteria match. Service selection is also an important activity in web service composition [10] . This demands management of QoS metrics for Web services. Web services in different domains can have different quality aspects. For organizations, being able to characterize Web processes based on QoS has several advantages: a) it allows organizations to translate their vision into their business processes more efficiently, since Web processes can be designed according to QoS metrics, b) it allows for the selection and execution of Web processes based on their QoS, to better fulfill customer expectations, c) it makes possible the monitoring of Web processes based on QoS, and d) it allows for the evaluation of alternative strategies when Web process adaptation becomes necessary. • Execution Semantics. Execution semantics of a Web service encompasses the ideas of message sequence, conversation pattern of Web service execution, flow of actions, preconditions and effects of Web service invocation, etc. Some of these details may not be meant for sharing and some may be, depending on the organization and the application that is exposed as a Web service. In any case, the execution semantics of these services are not the same for all services and hence before executing or invoking a service, the execution semantics or requirements of the service should be verified.
Some of the issues and solutions with regard to execution semantics are inherited from traditional workflow technologies. However, the globalization of Web services and processes result in additional issues. In e-commerce, using execution semantics can help in dynamically finding partners that will match not only the functional requirements, but also the operational requirements like long running interactions and complex conversations. Also, a proper model for execution semantics will help in coordinating activities in transactions that involve multiple parties. The encountered problems with development of Web Services are:
• Its ontology building in itself is time consuming.
• The dynamic nature of the field. The exponential rise in the number of bioinformatics Web services over the past year required a further two months effort to maintain and extend the ontology. 
SEMANTIC WEB PROCESS LIFECYCLE
Semantic Web services will allow the semi-automatic and automatic annotation, advertisement; discovery, selection, composition, and execution of interorganization business logic, making the Internet become a global common platform where organizations and individuals communicate among each other to carry out various commercial activities and to provide value-added services. In order to fully harness the power of Web services, their functionality must be combined to create Web processes. Web processes allow representing complex inter-actions among organizations, representing the evolution of workflow technology. Semantics can play an important role in all stages of Web process lifecycle. The main stages of the Web process lifecycle are illustrated in Figure 3 . The lifecycle of semantic Web processes includes the description/annotation, the advertisement, the discovery, the selection, the composition of Web services that makeup Web processes, and the execution of Web processes. All these stages are significant for the Web process lifecycle and their success.
PHASES OF THE WEB PROCESS LIFECYCLE
As stated previously, the lifecycle of semantic Web processes includes the description/annotation, the advertisement, the discovery, and the selection of Web services, the composition of Web services that makeup Web processes, and the execution of Web processes. In this section, we discuss the characteristics of each of these stages.
Semantic Web Service Annotation
Today, Web service specifications are based on standards that only define syntactic characteristics. Unfortunately, it is insufficient, since the interoperation of Web ser-vices/processes cannot be successfully achieved. One of the most recognized solutions to solve interoperability problems is to enable applications to understand methods and data by adding meaning to them.
Many tools are available to create Web services. Primarily programs written in Java or any object oriented language can be made into Web services. In technical terms any program that can communicate with other remote entities using SOAP can be called a Web service. Since the development of Web services is the first stage in the creation of Web services, it is very important to use semantics at this stage. During Web service development data, functional and QoS semantics of the service needs to be specified.
All the web services take a set of inputs and produce a set of outputs. These are represented in the signature of the operations in a WSDL file. However the signature of an operation provides only the syntactic and structural details of the input/output data.
To effectively perform operations such as the discovery of services, semantics of the input/output data has to be taken into account. Hence, if the data involved in Web service operation is annotated using ontology, then the added data semantics can be used in matching the semantics of the input/output data of the Web service with the semantics of the input/output data of the requirements.
Semantic Web service Advertisement
After the service is developed and annotated, it has to be advertised to enable discovery. The UDDI registry is supposed to open doors for the success of service oriented computing leveraging the power of the Internet. Hence the discovery mechanism supported should scale to the magnitude of the Web by efficiently discovering relevant services among tens and thousands (or millions according to the industry expectations) of the Web services.
The present discovery supported by UDDI is inefficient as services retrieved may be inadequate due to low precision (many services you do not want) and low recall (missed the services you really need to consider). Effectively locating relevant ser-vices and efficiently performing the search operation in a scalable way is what is required to accelerate the adoption of Web services. To meet this challenge, Web service search engines and automated discovery algorithms need to be developed. The discovery mechanisms supported need to be based on Web services profiles with machine process-able semantics.
Semantic Web Service Discovery
This stage is the process of discovering appropriate services before selecting a specific Web service to and binding it to Web processes. The search of Web services to model e-commerce applications differs from the search of tasks to model traditional processes. One of the main differences is in terms of the number of Web services available to the composition process. In the Web, potentially thousands of Web services are available. One of the problems that need to be solved is how to efficiently discover Web services.
The discovery of Web services has specific requirements and challenges as com-pared to previous work on information retrieval systems and information integration systems. Several issues need to be considered:
• Precision of the discovery process. The search has to be based, not only on syntactic information, but also on data, functional, and QoS semantics.
• Enable the automatic determination of the degree of integration of the discovered Web services and a Web process host.
•
The integration and interoperation of Web services differs from previous work on schema integration due to the polarity of the schema that must be integrated. Typically, a cluster of Web services that match initial requirements is constructed. In the next phase (semantic Web service selection), we selected, from the cluster, the Web service that more closely matches our requirements. The cluster which contains the list of other services, which also match the requirements, is maintained. This is because a service may be chosen later in case of failure or breach of contract.
Semantic Web service Selection
Web service selection is a need that is almost as important as service discovery. After discovering Web services whose semantics match the semantics of the requirement, the next step is to select the most suitable service. Each service can have different quality aspect and hence service selection involves locating the service that provides the best quality criteria match.
Service selection is also an important activity in Web service composition. This demands management of QoS metrics for Web services. Web services in different domains can have different quality aspects. These are called Domain Independent QoS metrics. There can be some QoS criteria that can be applied to services in all domains irrespective of their functionality or specialty. These are called Domain Specific QoS metrics. Both these kind of QoS metrics need shared semantics for interpreting them as intended by the service provider. This could be achieved by having an ontology (similar to an ontology used for data semantics) that defines the domain specific and domain independent QoS metrics.
Semantic Process Composition
The power of Web services can be realized only when they are efficiently composed into Web process. This requires a high degree of Interoperability among Web ser-vices. Interoperability is a key issue in e-commerce because more and more companies are creating business-to-customer and business-tobusiness links to better man-age their value chain. In order for these links to be successful, heterogeneous systems from multiple companies need to interoperate seamlessly. Automating inter-organizational processes across supply chains presents significant challenges.
Compared to traditional process tasks, Web services are highly autonomous and heterogeneous. Sophisticated methods are indispensable to support the composition of Web process. Here again, one possible solution is to explore the use of semantics to enhance interoperability among Web services.
This stage involves creating a representation of Web processes. Many languages like BPEL4WS, BPML and WSCI have been suggested for this purpose. The languages provide constructs for representing complex patterns of Web service compositions. While composing a process, four kinds of semantics have to be taken into account. The process designer should consider the functionality of the participating services (functional semantics), data that is passed between these ser-vices (data semantics), the quality of these services, the quality of the process as a whole (QoS semantics) and the execution pattern of these services, the pattern of the entire process (Execution semantics). Since Web process composition involves all kind of semantics, it may be understood that semantics play a critical role in the success of Web services and in process composition.
Execution of Web processes
Web services and Web processes promise to ease several of nowadays infrastructure challenges, such as data, application, and process integration. With the emergence of Web services, workflow management systems (WfMSs) become essential to support, manage, enact, and orchestrate Web processes, both between enterprises and within the enterprise. Several researchers have identified workflows as the computing model that enables a standard method of building Web process applications and processes to connect and exchange information over the Web.
Execution semantics of a Web service encompasses the ideas of message sequence (e.g., request-response, request-response), conversation pattern of Web service execution (peer-to-peer pattern, global controller pattern), flow of actions (sequence, parallel, and loops), preconditions and effects of Web service invocation, etc.
Traditional formal mathematical models, concurrency formalisms can be used to represent execution semantics of Web services. Formal modeling for work-flow scheduling and execution are also relevant. With the help of execution semantics process need not be statically bound to component Web services. Instead, based on the functional and data semantics a list of Web services can be short listed, QoS semantics can be used to select the most appropriate service, and execution semantics the service can be bound to a process and used to monitor process execution.
Semantic Web Process QoS
New trading models, such as e-commerce, require the specification of QoS metrics such as products or services to be delivered, deadlines, quality of products, and cost of service. To enable adequate QoS management, research is required to develop mechanisms that semantically specify, compute, monitor, and control the QoS of the products or services to be delivered.
In e-commerce and e-business Web processes, suppliers and customers define a binding agreement between the two parties, specifying QoS items such as services to be delivered, deadlines, and cost of services. The management of QoS metrics of semantic Web processes directly impacts the success of organizations participating in e-commerce. Therefore, when services or products are created or managed using Web processes, the underlying WfMS must accept the specifications and be able to estimate, monitor, and control the QoS rendered to customers.
A comprehensive QoS model that allows the description of Web processes components from a QoS perspective have already been developed [28] . One of the models includes three dimensions: time, cost, and reliability. The QoS model is coupled with an algorithm (the SWR algorithm ) to automatically compute the overall QoS of Web processes. These developments can be easily
ROLE OF SW IN E-GOVERNANCE
The combination of web services with Semantic Web Technology referred as Semantic Web Services (SWS). SWS technology enables government agencies to provide value-added services by defining a new service that out sources from other e-Governance services and to standardize the description, discovery and invocation of social programs.
Motivation for SWS based e-Governance
The key promise of SWS technology is the ability to aggregate and reuse the scattered and heterogeneous data in a cost-effective way and to make this available as a basis for transparent interaction between e-Governance community partner organizations and individual citizens.
A few of the promising advantages of using SWS in e-Governance are, • Reduction of cost and risk; • Increase in flexibility; • Automated integration, reasoning and mediation among heterogeneous data sources and processes at distinct government levels; • Discovery of new or previously unknown services; • Aggregating services on the basis of user preferences i.e. personalized services; • Better services to community partner organizations and individual citizens;
• Formalization of governmental business processes in an unambiguous structure; and • Better support to front line by allowing one-stop, customer focused and multiple view-point access to services and shared information.
Semantic e-Governance Conceptual Architecture
The architecture consists mainly three layers, namely, Front-Office; SWS Layer; and Back-End/ Service Providers. Following Figure 4 shows the overall conceptual architecture for semantic driven Web Service Applications in eGovernance. • Front-Office: provides the access point to the service requestors (citizens, businesses and civil servants, etc.) to specify their needs and requirements against the available services. It also allows for modeling, deploying, simulating semantics-based Web services and for administrating and managing the overall system. • SWS Layer: it is the core component in the Semantic Web driven egovernance service environment. It provides the required functionality such as, discovery, composition, mediation and invocation of services. The various components are described below:
• Manager: a component that monitors all other components in the components layer. It promises that incoming requests are routed appropriately between the components so that the requests are executed according to the execution semantics. It also manages the entries in the repositories.
• Semantic Repository: a store house of resources for services, predefined goals, mediation and ontologies used within the SWS execution. Execution Engine: performs the discovery, composition, data and process mediation as well as invocation of services. In receiving the requestor's goal, the execution process calls discovery of services, composition of those services into a process, as well as controlling the invocation of services in the process. Data and process mediation is used to resolve semantic or choreography mismatches respectively. Structured data: data derived from information that can be stored in computerized form database and further be used for decision making. There are attempts to achieve some sense of organized ness into data and knowledge management through various applications of e-government. Egovernment is unique because of its enormous challenge to achieve interoperability: given the manifold semantic differences of interpretation of, e.g., law, regulations, citizen services, administrative processes, best-practices, and, last, but not least, the many different languages to be taken into account within and across regions. Setting up seamless e-government services not only requires information integration but process integration as well.
CHALLENGES IN E-GOVERNANCE
Despite the promises of SW based e-Governance, there are many open issues and challenges which have to be resolved. Achieving the benefits of eGovernance may not be easy and goes far beyond mere computerization of government processes. Its successful implementation not only poses technical challenges but also requires a fundamental change in the manner in which the government operates today. In fact, the challenges the Governments are likely to face would be, how to cope with re-engineering the government processes and functions and related issues of new responsibilities for civil servants, businesses and citizens. Some of the important issues and challenges are,
•
Ontology standards: there is no common practice or standards available for building ontology.
• Multilingual issues: a country like India has 22 official languages and as for the Indian Constitution 'right to information', every citizen has right to have access to the public information. So the e-Governance services should be available in multi-lingual form.
• Use of SW technology in e-Governance: it is not an easy task to integrate SWS with e-Governance. More extensive research is required to build prototype system exclusively for e-Governance. Gathering and integrating information is the first basic requirement of e-Governance. This requires building of various types of data entry systems that can operate as close as possible to the source of data and can capture the different types of data to be kept in the integrated information base. Considerable effort needs to be made to the task of deciding what data to keep, how to capture the identified data, and how to integrate information from multiple sources to create the integrated information base. Even universal, easy-to-use access is of little use if the information is fragmented, contradictory, out-of-date, poorly indexed, or simply not of interest or use.
• Security and Privacy of Information: While e-Governance allows information to be gathered, stored, and shared more readily than ever before, it also raises important issues of protecting information from unauthorized changes and safeguarding personal privacy. Proper user authentication and access control mechanisms need to be implemented to ensure that only authorized users can access a particular piece of information. Additionally, encryption techniques will be required to safeguard tampering of information by unauthorized users when critical information flows on communication channels or networks. • Social aspects: the government employees usually perform tasks with well established procedures; the inappropriately handled introduction of new processes or applications may lead them to a reluctance to use them. Active participation of stakeholders and end-users in the design and development processes enables developers to deploy applications that respect current procedures and at the same time, ease the work of staff, leading to improved acceptance. • Accessing of Information: To make the best use of data stored in the integrated information base, they should be universally and easily accessible by the end users. This requires design and installation of easy to operate access devices such as kiosks, push-button telephones and access terminals at all locations from where access is desired. This also requires wide-area networking of all these equipment and the integrated information base. Moreover, essential software that will allow different categories of users to visualize the data in a form useful and understandable to them will also be required.
• Finding the Right Information: The integrated information base contains all types of data that is of interest to many different types of users. Hence, quickly finding and accessing a desired piece of information from this large ocean of information may not be easy for a user. To enable this, the system must have the necessary tools to properly structure the data and quickly search for the desired information.
CONCLUSION
This paper attempted to trace the evolution of semantic web with its layers.
There are various elements of the Semantic web like Ontology, Knowledge Management and Web Services and they are inter-related. Semantic web services can be used in government various sectors. Semantic Web is deal with e-government issues. In e-governance Semantic Web can be useful to integrating the huge data, applications and the processes within the Government.
Researchers are working across the world to develop SW based eGovernance. But it is not so easy to integrate the SW technology with the eGovernance kind of complex domain. Though there are few success stories (projects) which have successfully completed their projects, but still have a long way to go in implementing the models. My future work will be concentrating on modeling the knowledge-base more semantically to develop high precision and low recall information retrieval system. Semantic-enhanced knowledgebase will also help to integrate the different state government agencies in one place to build nation wide e-Governance service. Besides that, my work will also be focusing on designing a more user friendly front-office/ presentation layer.
